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AINFUL ophthalmoplegia caused by lesions of the anterior cavernous sinus or superior orbital fissure, frequently with orbital apex extension, may present difficulties of early diagnosis. Principal disease categories to be considered in such cases are neoplastic, vascular, and inflammatory. An abbreviated differential diagnosis is presented in Table 1 . A definitive diagnosis frequently requires histological examination of tissue. When this is not available by other means, fine-needle aspiration biopsy of the anterior cavernous sinus carfled out under computerized tomography (CT) guidance may be a safe and effective alternative to open craniotomy.
Case Report
This healthy 82-year-old man presented in October, 1983, with a 3-month history of fight retro-orbital, supraorbital, and frontotemporal pain which was worse when he lay down. Fourteen years previously, he had undergone complete excision of a right frontal parasagittal meningioma. Apart from convulsive seizures which had responded well to appropriate medication, his postoperative course had been unremarkable.
Examination. The only finding was right-sided ptosis with anisocoria. The fight pupil was smaller than the left by 0.5 mm, and the difference in diameter was accentuated in low ambient light. Over the ensuing 2 months, he developed diplopia with impaired adduction, abduction, and elevation of the right eye, and impaired supraorbital cutaneous sensation. His pain persisted. Visual acuity remained at 20/25 in both eyes.
Initial skull x-ray films and head CT scans appeared consistent with his previous cranial surgery but revealed no additional abnormality. A chest x-ray film was unremarkable. General physical examination, including examination of the nasopharynx, was not helpful. Complete blood count, erythrocyte sedimentation rate, and 2-hour blood glucose determination were within normal limits and remained so. An edrophonium test was negative, as was selective carotid arteriography. Lumbar puncture revealed no abnormality except a slight elevation of protein content (780 mg/liter) in the cerebrospinal fluid (CSF). Cytological testing of the CSF yielded no cells, and cultures for bacteria and fungi produced no growth.
High-resolution CT scanning with contrast enhance-F1G. 1. Axial computerized tomography scans. Le~: Scan obtained 1 month after admission showing an enhancing area at the orbital apex, adjacent to the superior orbital fissure (arrow), and enlargement of the right cavernous sinus. Right. Scan obtained 2 weeks later. Note persistence of enhancement at the orbital apex and the presence of a filling defect (arrow) in the anterior cavernous sinus. ment, 1 month after presentation, showed a small enhancing area in the region of the superior orbital fissure and orbital apex (Fig. ! left) and a prominent cavernous sinus. Neither bone destruction nor paranasal sinus disease was noted. Two weeks later, the enhancing area had increased in size and a small filling defect was present in the anterior cavernous sinus, immediately anterior to the internal carotid artery (ICA) (Fig. l  right) . At that time, a tentative diagnosis of TolosaHunt syndrome was made, and treatment with oral prednisone was initiated. Dosage was gradually increased to 100 mg/day without benefit.
The patient continued to experience retro-orbital and supraorbital pain. There was supraorbital cutaneous hypesthesia and hypalgesia. A complete sixth nerve palsy and an incomplete third nerve palsy were present, and visual acuity was unchanged. He wished to spend a holiday period with his family, and accordingly steroids were tapered and he was discharged. Hospital readmission for orbital biopsy was scheduled for 10 days later, and he was cautioned to report any change in his clinical status during the interval.
When he returned l0 days later, the patient complained only of "blurring" of vision for the previous 2 days. At that time visual acuity in the fight eye was found to have deteriorated markedly to the point of light perception only. He had a gross afferent pupillary defect.
Operations. Because of the patient's advanced age, lateral orbitotomy was carried out for biopsy rather than craniotomy. The orbital tissues were normal in gross appearance and histological examination of multiple biopsy specimens revealed no pathological change. His postoperative course was uncomplicated.
By 1 month following the biopsy the retro-orbital pain had increased. His fight eye was immobile and blind, with a complete ptosis and a mid-position nonreactive pupil. The fight corneal reflex was diminished, supraorbital sensation remained impaired, and exoph- thalmometry revealed a 2-ram fight proptosis. A C T scan showed enlargement both of the orbital enhancing area (postorbitotomy) and of the filling defect in the anterior cavernous sinus (Fig. 2 left) .
A histological diagnosis was considered mandatory, particularly in view of the proximity of the mass to the ICA. We believed that this could be accomplished more comfortably and with less risk by CT-guided fine-needle aspiration biopsy of the anterior cavernous of tissue from the needle core allowed a diagnosis to be made.
Histological examination demonstrated an inflammatory exudate containing copious neutrophils, a few eosinophils, and frequent epithelioid cells (Fig. 3 left) .
A small area of the specimen contained uniform dichotomously branching septate hyphae (Fig. 3 right) , allowing a diagnosis of aspergillosis to be made.
Postoperative Course. Treatment was started with amphotericin B, flucytosine, and rifampin. Initially, 50 mg/day of amphotericin B was given intravenously along with 600 mg/6 hrs of rifampin orally and 2 gm/ 6 hrs of flucytosine. The patient experienced a slow rise in serum creatinine level, and the amphotericin B was reduced to 50 mg on alternate days, and continued until a total dosage of 1 gm was achieved. At the conclusion of therapy, the patient was pain-free and an incomplete recovery of third nerve function had occurred. The fight eye still had no useful vision. Right sixth nerve palsy remained complete and the CT appearance was essentially unchanged. Further improvement in third nerve function has occurred since termination of chemotherapy, and the patient remains free of pain.
CT-Guided Transorbital lntracavernous Biopsy
The patient is positioned with slight extension of the head and neck. The gantry is angled approximately parallel to the optic nerve at an angle of 20 ~ to the orbitomeatal line. The gantry angle is marked on the skin of the right frontotemporal region with the assistance of the positioning laser.
The distance from the lateral orbital rim to the anterior cavernous lesion is measured on the initial axial CT cut, and this distance is marked on a No. 20 spinal needle which is pre-formed in a gentle curve prior to introduction. The skin is anesthetized with 1% lidocaine just lateral to the outer canthus of the fight eye, and the needle is introduced and passed parallel to the optic nerve (guided by the cutaneous marking), inferior to the fight lateral rectus muscle, and lateral to the optic canal. The needle is passed through the medial superior orbital fissure under CT guidance, to the premeasured depth.
At this point, in the case presented, the needle tip appeared to lie within the intracavernous lesion. To confirm its position, an intravenous injection of watersoluble iodine contrast material was given. This verified the presence of the needle tip within the intracavernous lesion (Fig. 2 right) . An aspiration biopsy specimen was obtained from the needle core, and frozen section examination of the tissue was carried out before the needle was withdrawn.
Discussion
Sino-orbital aspergillosis is a relatively rare disease entity? Previously it has been seen mainly in hot humid areas of the world, 4 but it is now increasingly recognized in temperate climates. Aspergillusfurnigatus L5 and A. fiavus ~42~ are the usual causative organisms of this infection. Most of these patients are healthy individuals without occupational exposure to the fungi, 4 although patients with systemic disease or immunological compromise may also be victims. I~ Most patients have overt disease of the paranasal sinuses, 4 more commonly involving the frontal or maxillary sinuses than the sphenoid sinus? 5 If sinus or bone involvement is not present, the attending physician may fail to consider the diagnosis early in the course of the disease. High-resolution CT scanning~ 5.16 may be helpful in the differential diagnosis. Blood and CSF cultures are usually negative, "'22 although the CSF may show an increase in protein levels, 22 as in the present case, and sometimes a mild pleocytosis. ~5"22 Serological testing, if available, may be helpful. ~~ If paranasal sinus or orbital involvement is present, transsphenoidal ~5 or orbital 6'7 biopsy may establish the diagnosis. Review of the pathology described in some previously reported cases of painful ophthalmoplegia suggests that aspergillosis might have been the causative agent in those cases. 8'~9 Hyphae may not be plentiful, and are difficult to see on histological sections without special stains.
Treatment of deep-seated aspergillosis is difficult and by no means always successful. Aggressive attempts to treat the infection are warranted, particularly because of the risk of septic arterial invasion, notably of the intracavernous ICA or its intracranial branches, resulting in thrombosis, 4'~5 rupture, 15 or mycotic aneurysm formation. Jo Wide surgical excision of infected tissue is recommended, 2~ but is frequently not practicable. Appropriate chemotherapy should be employed in any case once the histological diagnosis is made. Amphotericin B alone is liable to fail, but may be more effective when combined with flucytosine and possibly rifampin. ~5 Triple-agent chemotherapy appears to have been effective in arresting progress of the disease in the present case. It is uncertain at this point whether this approach has been curative.
In view of the difficulties encountered in early diagnosis of disorders of the anterior cavernous sinus and superior orbital fissure, biopsy is frequently required. Where appropriate, biopsy of the nasopharynx, paranasal sinuses, j5 or orbit 16 may be diagnostic. For deep intracranial biopsy, CT guidance is essential. ~' 1 ~, 12 Fine-needle aspiration biopsy ~6 has been shown to be effective and safe in some cases of anterior cavernous sinus or superior orbital fissure disease which has extended to the orbital apex. We are not aware, however, if a transorbital approach to the cavernous sinus has previously been employed. This case demonstrates that lesions of the anterior cavernous sinus can be safely and effectively biopsied by this technique, which may be employed as an outpatient procedure. We would be prepared to use this technique, under appropriate circumstances, in patients with preserved vision, using the transorbital superior orbital fissure approach. A similar technique, with approach through the foramen ovale, might prove useful in more posteriorly located parasellar lesions.
